Polygenic adaptation is frequently associated with small allele frequency changes of many loci. 2 Recent works suggest, that large allele frequency changes can be also expected. Laboratory 3 natural selection (LNS) experiments provide an excellent experimental framework to study the 4 adaptive architecture under controlled laboratory conditions: time series data in replicate 5 populations evolving independently to the same trait optimum can be used to identify selected 6 loci. Nevertheless, the choice of the new trait optimum in the laboratory is typically an ad hoc 7 decision without consideration of the distance of the starting population to the new optimum.
Introduction 17
Laboratory natural selection (LNS) has been a popular approach for many years because it is a 18 powerful approach to study adaptation processes under controlled replicated conditions.
To enable comparison of simulations with different starting frequencies, effect sizes and 81 number of loci, in each simulation scenario we adjusted the trait optimum such that all 82 populations need to move the same distance from starting phenotype (Table 1) The allele frequency trajectories of selected alleles change as the experiment continues for 200 120 generations (Fig. 3A) . The influence of the duration of the experiment is illustrated by the 121 comparison of generations 20, 40 and 60 for populations with different distances to the new trait 122 optimum. Regardless of the duration of the experiment, the distance to trait optimum has a major 123 influence on the genomic signature of adaptation (Fig. 3B) . The difference in the number of loci 124 with small shifts and sweep signatures between populations at variable distances to the new trait populations with more distant trait optima and populations with close trait optimum have more 139 alleles with small shifts ( Fig. 4 , Table 2 ). While the number of alleles with sweep signatures and 140 small shifts varies depending on the starting frequencies of alleles in the populations, the distinct 141 patterns of selected loci in populations with different distance to the new trait optimum remain 142 unaffected by the starting frequency ( Fig. 4 ).
143
Effect of allelic effect size on the inferred adaptive architecture 144 We evaluated the influence of allelic effect sizes on the adaptive architecture by simulating a 145 quantitative trait with 100 loci with equal starting frequencies (SF=0.2) and variable effect size.
146
The effect size was sampled from a gamma distribution such that the majority of alleles have 147 small effects and only few are with large effects (simulation 2 in Table 1 ). Similar to simulations 148 with equal effect sizes across loci, the genomic signatures vary among populations with different 149 distances to trait optimum (Fig. 5 ). The number of loci with small shifts is quite similar for different 150 distances to the trait optimum (Table 2) Table   152 2).
153
Furthermore, we tested the combined influence of variable effect sizes and starting 154 frequencies on the inferred adaptive architecture by simulating effect sizes and starting 155 frequencies sampled from a gamma and exponential distribution, respectively (simulation 3 in 156 Table 1 ). The exponential distribution mimics a founder population with most selected alleles We studied the influence of the number of contributing loci on the genomic responses by 166 simulating 100, 50 and 20 loci with equal effect sizes (ES=0.08) and starting frequencies (SF= 0.2) 167 (simulations 1.a, 4 and 5 in Table 1 ). With more loci in the founder population the new trait 168 optimum is reached faster (Fig. S4) . However, the median frequency change of the selected 169 alleles is lower (Fig. S5 ) because more alleles with smaller frequency changes are required to to new trait optima that differ in their distance from the phenotype of the founder population. Table 1 . Table 1 . unlinked loci (SF=0.2). The number of selected alleles that decrease in frequency more than 518 expected under neutrality is shown. Decreasing selected alleles are those alleles with frequency 519 changes less than the 5% cut-off from the neutral simulations. The simulation parameters in A are 520 specified as 1.a in Table 1 . SF: starting frequency, ES: effect size.
